Introduction

Challenges in measuring luminosity at the LHC:
The average number of pp-interactions (μ) can exceed 70 while a μ as low as 10 -3 has to be accurately measured in calibration fills.
Only one calibration fill per year requires a stable detector and a system to monitor the detector response.
The time between the 2544 colliding bunch pairs is only 25 ns.
High levels of radiation requires radiation-hard detectors.
Pile-up of particles from different pp-interactions can affect luminosity calculations.
The measurement has to be reliable and able to operate also with unstable LHC beams and produce both online and offline luminosity.
ATLAS LUCID
LUCID History
The ).
An increase of the dark current was observed but no change of signal size or gain.
Photomultipliers with fused silica (quartz) windows are radiation hard.
The dose to the photomultipliers in 2015 was measured to be 9.4 kGray. Comparing LUCID luminosity to that of other detectors.
Accuracy of the luminosity measurement
Correction fill
ATLAS LUCID
Summary
The LUCID-2 detector is the main luminometer of the ATLAS experiment.
The success of the detector is due to a novel system of monitoring the photomultiplier gain with small amounts of radioactive Bi-207.
It is a Cherenkov detector that uses radiation-hard quartz a Cherenkov medium.
The detector is fast and can measure the luminosity for 2544 individual colliding bunch pairs that are only 25 ns apart.
The systematic error in the ATLAS luminosity measurement is only slightly above 2% despite an average number of pp-interactions that has exceeded 70.
BACK-UP
ATLAS LUCID
LUCID-2 electronics Two custom VME boards called "LUMAT" recieve hit patterns from the LUCRODs via optical transmission.
The LUMATs correlate hits from the LUCRODs of the two detectors and produce online and offline luminosity measurements using different algorithms.
